The article suggests the methodological approaches to the problems of corporate actions harmonization and optimization, as well as the mathematical and computer modeling of supporting information flows, a systematic analysis of mathematical and computer modeling, which is connected with many decision-making centers, was conducted. The main problems of those centers are the propagation of constraints, coordination of decisions, implementation of the principle of cooperation and ensuring a fair balance between the interests of its participants. The main purpose -to ensure that the simulation model will not lose its adequacy and realistically reflect the ongoing production processes, that shall be mandatory confirm with the coincidence of appropriate practical data and data, which will be obtained during the modeling in the business structures.
Introduction
The main problem of this trend of integration processes is the substantiation of methodological approaches to the problems of corporate decisions harmonization and optimization, and the mathematical and computer modeling of supporting information flows. In practice, the listed complex of problems arises during the design process of corporate information systems, which are currently increasingly used in the modern integrated business structures. However, their use is more often limited by the reference, and control functions, a single information union space formation and maintenance of an agreed schedule of activities of the corporate structure and separate business structures (Granberg, 2001; Kasperk, 1997) .
Methods
The methodological approaches to organizing an effective management system lie within the theory of corporate management (Ansoff, 2001; Grafova, 2006; Oskorbin, 1989) . The basis of systems efficiency are the following principles:
-maximum autonomy of the production activities of individual business structures; -decomposition of processes and personal responsibility when making the managerial decisions; -evaluation of the contribution of each party in the end results of corporation; -fair reward of staff based on the actual activity results.
A complex (large) management system with many decision-making centers acts as the object of the system analysis and mathematical and computational modeling. Its main problems are the coordination of constraints, coordination of decisions, the implementation of the principle of cooperation and ensuring a fair balance between the interests of its parties [2; 9; 17].
The considering area of scientific researches is within the theory of active systems, hierarchical games and system compromise. In contrast to those areas of study the author considers the decision-making processes, in which the initial uncertainty is partially and fully eliminated at their implementation. Moreover, it is assumed that the estimates of corporate decisions, following their implementation, are made by the end results with complete certainty. Thus, we consider the production and management staff of business processes of the integrated business structure by the bearer of both types: not only as a "pure" Executors, but also as the active elements, which are able to participate in the adjustment of planned decisions on their business processes and to initiate the adjustment of decisions on the conjugate business processes. Such an approach to the management organization essentially expands the opportunities of activation of integration processes in business structures (Khorev and et al., 2004; Pine and Gilmore, 2005) .
The mathematical modeling of those processes allows you to formalize the effects of interaction between the management union company (center) and separate business structures, to highlight the regularity self-organization in the hierarchical systems for the study, logically clearly to set tasks of stimulation and responsibilities of staff, which are adequate to the real corporate management systems. The given class of hierarchical systems -let us call them the hierarchical management systems with the restorable uncertainties -is developed on the basis of the mathematical model of decision-making processes, which is known as a corrective optimization model (Maksyutova, 2005; .
After the completion of corporate decisions implementation processes the restorable uncertainties allows you to conduct the "debriefing" that serves as the management enhancing effect for the integration process. In our case, the integration mechanism is based on the idea of active systems and envisages the involvement of creative potential of managers and specialists of the corporate structure, which is better-informed in the implementation process of decisions and is able to adjust the decisions in the interests of the overall system when properly stimulated. Thus, the integrated management system with the restorable uncertainties differs greatly from the classical objects of economic and mathematical modeling as the object for optimization (Vukovich & Miller, 2013) .
Moreover, in simple cases, the study of integrated structures can be carried out without using of complicated probabilistic and statistical methods and models of uncertain factors [4; 10; 11].
1. We further shall consider the mathematical description of the two-level static hierarchical control system for the integrated business structure that comes down on the hierarchical game of n + 1 persons, determined by the following parameters: You set a common set of participants for the integrated union I={0,1,…,n} and a set of business structures for the enterprises of the lower I n ={1,…,n} and the upper I 0 ={0} levels. The Centre has the right to the first move, i.e. selects and announces his strategy to the elements of the lower level.
2. You shall determine the sets of admissible strategies for business structures , 4. For each business structure of the lower level you set the rules of behavior, which allow the center to evaluate the set of rational answers of players: -desire to maximize (not worsening) the payoff function in their decisions; -cautiousness -the commitment to the selection on the basis of guaranteed result under the incomplete information; -desire to achieve an equilibrium situation or set of situations, Pareto optimal.
5. The mutual awareness of all the players about each other corresponds to the order of moves and determines the structure of the set of strategies i X ′ of each player.
As a result of the corporate decisions formalization the economic and mathematical model was constructed. That model represents a hierarchical game from the mathematical point of view.
Current the study of hierarchical games is, generally. carried out in the following assumptions. x X ∈ , which provides him the achievement of maximum guaranteed result.
For the "fan" integrated business structure, when the interests of the players I n are described by the payoff functions 
It should be noted that many of the organizational and economic mechanisms of functioning of organizational systems use this method of corporate decisions coordination. According to this principle the staff motivation is carried out by the end results. Such a functioning mechanism is used in the relations between the Tax Service of Russia and the taxpayers. There are also other examples. Let us call the given mechanism of corporate decisions coordination as М-1.
The second functioning mechanism of the integrated business structures is considered when the center has the information on the choice of their decisions by the subordinates. Let's denote the set of such choices as X 0 .
Analogically, we provide a set of rules of corporate decision-making structure (М-2).
Rule 2.1. The Centre expects to receive the information (and it get it) on the choice of , x X i I ∈ ∈ . Rule 2.4. In the formulated conditions the center seeks to obtain the maximum guaranteed result.
Result
As a result, the extensions of the center's strategies class, which correspond to an arbitrary order of transmission of information on their activities by the elements of the lower level, established by the center, may increase the expected payoff to the center due to increasing the number of options to build the organizational structure -the establishment of order of moves and the appropriate awareness.
The theory of hierarchical games provides a complete description of the corporate decision-making procedures (mechanisms) in this class of systems. It should be noted that the found optimal parameters of the functioning mechanism of integrated business structures (especially М-2) are effective at the integration processes organization [1; 7; 14] .
Philosophically speaking the new ways of increasing the effectiveness of organizational and economic mechanisms are developed. The coordination of decisions is achieved by the delegation of authority to the lower levels of the hierarchy by the center therein. This technique, along with the controlled expansion of awareness of the center and business structures, is able to significantly improve the performance of the integrated business structures. That class of economic and mathematical models is called the system compromise models. However, in the development of applied mathematical models of the corporate decision-making systems a problem of the detailed process study of information exchange between the system elements occurs, with respect to a wide class of hierarchical systems (Ansoff, 2001; Stroiteleva, 2014) .
The system compromise models take into account the strategies of information exchange and coordination of decisions arising from the interaction of parties to conflicts.
The basis of compromises' study in the hierarchical mutual relations of parties is a Two-level mathematical model. x -is a choice of the upper party (center). Namely the right to choose 0 x determines the hierarchy between the Centre and the parties of the lower level; x -is a choice, which is jointly controlled by the parties in various hierarchy levels; 0 , X X -multiple choices of variables 0 , x x , respectively.
The corporate decisions of scheme of system compromise can be reduced to the study of cases of inequality between the parties and the subsequent analysis of the two types of systems centralization: with "hard" and "soft" centralization. After delegating the authority and fixing the structure of information exchange between the center and the business structures of the lower level the search for corporate decisions is carried out using the mechanisms M -1 and M-2. Thus, the mathematical models of system compromise do not lead to the new rules of interaction between the center and agents, however, at the design stage the additional integration functions, which improve the efficiency of corporate decisions, are implemented.
Let's imagine the results of a detailed analysis of structural variants of informed exchange in making the cooperative decisions, including when delegating of its authorities by the center. Within the mathematical models of system compromise such terms as the information transmission, awareness level of elements, asymmetry of awareness, information value, conditions of interest in the information transmission, and etc. are formalized. It should be noted that during the all of the studies within the system compromise the asymmetrically informed elements form their decision making problems "naturally". (Stroiteleva, 2012; Kaplan & Norton, 2001; Eickhof & Kreikenbaum, 1998) .
(1) Let us consider the problem of centralization, decentralization and self-organization in the corporate managerial decision-making systems. Currently, such terms as centralization, decentralization and self-organization are stressed. They are related to the processes of decision making and implementation and largely studied on a qualitative level. However, in the literature the considerably less attention is given to the formalization of management processes and integrated study of the properties of controlled systems with different degrees of centralization, decentralization and self-organization. The considered herein model of corrective optimization and based on it management mechanism can be used for the aforementioned purposes. At the initial stage the study of complete corporate decision-making systems can be restricted by the study of management systems of centralization and self-organization, because the decentralization, in a first approximation, can be considered as "help" for the centralization. It is shown that the delegation of authority requires the appropriate management and stimulating mechanisms. Decentralization may be combined with self-organization, if the center controls and stimulates the decentralized part of its system only with the end results [13; 14; 19] .
Thus, the effect of self-organization in making and implementation of corporate decisions manifests itself in its pure form only when the center does not know and cannot know the terms to control the relevant part of the production system. This part of the system is not formalizable and can't be observed for it in the data and control spaces of decision making and implementation.
It should be noted that the self-organization processes arise also in the purely executive structures. The implementation of centralized decisions and decisions in systems of centralization, decentralization and self-organization assumes some actions of the Executor for the detailed elaboration of decisions, collection of baseline data for their implementation and real time actions. However, if the execution of decisions is carried out without their correction, in the general case the Executors have no need to attract the information about the system purpose as a whole Myrdal, 1957 ).
The considered aspects of self-organization require the additional studies in response to a number of factors, such as, "Japanese strike method" through the "work on the regulations". To evaluate the effects of self-organization you shall separately consider the Executors' work on the implementation of decisions as a routine and Executors' work on the decisions correction as a pure self-activity. Otherwise, any activity on the decisions execution may be mistakenly evaluated as the activity of creative (innovative) Executors.
Considering the center's functions it should be noted that in the centralization and self-organizing systems the center needs its own information for managing the Executor, otherwise the system becomes unmanageable. The value of the correction optimization model and its different variants, including the dynamic, is the possibility of designing the information processes and mechanisms of centralized management in their harmonious combination with the self-organization processes. This way essentially expands the integration level in the substantiation of corporate decisions.
www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 (2) The substantiation of planned decisions at the medium-term and annual planning acts as one of the most important functions of corporate management, which essentially determines the effectiveness of the integration processes' manifestations. At present the mechanisms of substantiation and implementation of planned decisions in corporations are designed hierarchically, at that the leading role remains over the decisions of the management union company. With such a mechanism the maximum flexibility in managing the productive resources is achieved. The peculiarity of the planning mechanisms' integrative component is that a synergistic effect is the highest, when there is a sufficient awareness level of the center. The disadvantage of such mechanisms is not fully awareness of the center at the time of planned decisions substantiation and the delay of their correction upon changing the external and internal environment of functioning for the integrated business structure. In the management systems with restorable uncertainty such disadvantages are partially removed by attracting the creative abilities of the production and managerial staff (Ansoff, 2001; Stroiteleva, 2012; Ragulina & Zavalko, 2013) .
The planned decisions hereinafter is the substantiation of nomenclature and production volume of business structures, provided by the local resources, resources placed at the disposal of the management union company and satisfying the terms of demand for the commodity markets. The term "optimal planned decisions" are referred to those decisions, which are admissible and ensure the maximum system (synergistic) effects. Currently, the total operating profit of the integrated business structures, calculated by the actual values of financial flows or by their discounted analogues, acts more often as such an indicator [14; 16; 20] .
(3) The substantiation systems for the planned decisions, which are built on a hierarchical type and projected considering the use of the creative potential of staff, are becoming more widely used in the corporate structures.
The corporate decision-making systems, which are built on the hierarchical principle, are considered as the multi-level systems that are characterized by the presence of multiple decision making centers, a part of which is involved in the management on the principles of self-organization. The general approach to study the given class of systems consists of organizing the decentralized management or decentralized decision making. It is assumed that the system under consideration has a global goal, responsibility for the achievement of which, within the available means, is entrusted to the top-level element -the Center. The simplest structures are: a two-level structure that has two decision-making centers, a fan hierarchical system and a system with horizontal connections.
In the hierarchical systems a set of rules of interaction between the parties of the system lies at the core of all the ways for the decentralized decision-making, including the regulations of information transmission and exchange, i.e. the functioning mechanism of production systems. When substantiating the planning decisions, we develop a "soft" way of central management, the integration of which is due the use of basic M -1 and M-2 principles of decisions coordinating. A brief explanation of those principles as applied to the problem of the planning decisions substantiation and organization of their implementation processes [5; 12; 15] .
According to modern concepts, the functioning mechanism is: a system, organization that determines the order of any kind of activities. In integration processes modeling the given term is a key one and requires a detailed analysis. We define the decision-making mechanism (and their stabilization) as an aggregate of the following organizational management procedures:
optimal composition determination of business structures in the substantiation of groups of planned decisions; -description of the interests and abilities of each business structure as a whole; -full description of the information hypotheses and awareness levels of elements in the substantiation system for the planned decisions; -setting of regulations for the information transfer and prohibition of information distortion;; -determination of the principal managerial characteristics for the corporate decision-making centers (awareness level, free choice of actions, rationality, sensitivity to the search for the optimum) and their vision; -determination of objectivity and subjectivity level through the functioning mechanism, in terms of their implementation in practice (complete classification of game models and the choice of appropriate model).
Let us consider the mechanisms of production systems (companies, corporations) functioning -it's a corporate mechanisms, given that any complex production system implements the principle of corporate management. In such a system the role of the Center acts the company's owners. The management system is built on the hierarchical principle, like a 3 level system: We present one of the variants of the model representation for the regulations and orders for the functioning of parties of the complex decision-making process in the integrated business structures with restorable uncertainties.
Usually, the integrated system s is described by the interrelated group of variables of four types , , , , s x v y w =
where x -are the variables characterizing the material, information and financial flows in the inlet, y -are the same groups of variables in the system output, v -decisions (control), by changing which the active elements of the center decision-making provide the achievement of those or other purposes;
w -is a vector of parameters (terms, perturbation), which values cannot be changed by any of the decision-making centers in the system.
Let us denote
О S -is a set of admissible states, at which the objective (technical, technological) constraints are executed, and M S -is a set of admissible states at the existing management mechanism and game rules specified in the system. Then the system state s shall be considered coordinated, if at the same time the requirements of The given definition of coordinated decisions in the integrated system and its formalization is constructive, not contradicting the existing concepts and allows you to introduce into consideration the situation observed in practice during the decisions coordinating (Table 1) 2. Each business structure evaluates the capabilities for the production of products and resource maintenance. 3. Assessment of compliance of mechanism's parameters with the norms of law and existing Contracts. Let us consider further the term of optimal decisions (state s * ), which operates in the case when in the integrated business structure a set of coordinated decisions can be realized. Formally, to optimize the decisions you must set the target function ( ) F s , defined for all coordinated decisions.
In the complex organizational systems the main difficulty in decisions optimizing is in the formalization of sets of
S and the function ( ) F s , which is usually not possible to implement to the end. Therefore, the process of optimization and coordination of decisions cannot be done in a single stage. In real time you need to implement a rather complex sequence of stages of decisions correcting with the simultaneous revision of "active areas" of sets The above procedures have been repeatedly discussed within the theory, methods of decision-making and algorithms of block programming. It should be noted that in the real interaction between the decision-making centers it's impossible to implement the formal procedures of searching for the harmonized and optimal decisions even in approximate form, therefore, the formal methods can be used to obtain the estimate plans and their results. Having said that, we can distinguish four stages of the decisions harmonization and optimization:
1. Statement of the problem at optimization and harmonization of decisions, in which the elements of the problem have the conjectural (taking into account the initial information) nature. In general terms, this stage can be designated as the searching problem solution * s from the following condition:
where we assume that the sets of At this stage, by means of serial, parallel pendulum interaction of all lower decision-making centers and the central element (the center) during the coordination and optimization of decisions the necessary data are collected, typically, on the heuristic procedures to start searching for the decisions under the regulated algorithm.
3. Stage of system data accumulation.
At this stage, similar to item 2 the counter information exchanges between the center and all the decision-making centers are carried out, the purpose of which is the accumulation of data to clarify the formulation and solution of the problem (3.2) with the required accuracy. There are the formal criteria of completeness and accuracy of solution, which allow you to interrupt this process for all or some the decision-making centers. It should be noted that when you implement the items 2 and 3 the possibility of the decision coordinating and the ability to perform the functions are revealed.
Stage of searching for a decisions and its implementation.
At the stage 4 you can solve the problem (2) to find the optimal system state * S and the procedure for its responsible coordination considering the permissible error is carried out.
Let us consider further an extremely important management function in the integrated business structure -the function of decisions coordinating and the appropriate coordinating element of the system (management Company), which executes this function. While continuing the analysis of conceptual apparatus we give you (see Fig. 2 ) the functional structure of management in the systems with independent decision-making elements.
The figure shows the coordination function, which is more general and, in general, is not reduced to the harmonization and optimization. If the harmonization provides the admissibility of decisions, and the optimization -their optimality, then the coordination, as a control function, is reduced to the creation of such a mechanism of decisions autonomization for each decision-making center, under which all the decision-making www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 152 centers independently choose the agreed and best decisions.
Thus, the coordination answers the question of how, in what way you can achieve the optimal and coordinated decisions in the complex controlled systems by providing the managerial independence to the separate business structures and integrated business structures.
Within the proposed formalization, in the result of coordination, acting as a control function, the set of M S and the function ( ) F s are formed for all the decision-making centers and the system as a whole, which are required to set the tasks of decisions coordination and optimization.
The validity of our analysis is confirmed by the conclusion of work , according to which the special role of the coordination function, performed by Managing Authority in the two-level system, is reduced Vol. 9, No. 3; 2015 to solving of three problems:
1. The choice of the interaction principle between the parties -principle of coordination (coordination in the "large").
2. The choice of method of coordination, which can be implemented by the applying of additional constraints for the decisions of all the decision-making centers, purposes correcting of some of them, or the combinations thereof ("coordination in the small").
3. The choice of method for solving the problem of coordination, i.e. the method for implementation of the accepted method of coordination so that the interaction between the parties is concerted and optimal.
As we can see, the problem of the item 3 -decisions of the coordinating authority -is directly related to the functions of coordination and optimization, and this explains the close relationship of such terms as "coordination", "harmonization", and "optimization". Nevertheless, the performed analysis, in our opinion, clearly delineates the given terms and tasks, which you shall do to implement each of the functions. Moreover, we can explain the fact that the given terms are weakly separated in practice. The function of coordination or "clean governance" is inherent in any management systems, such as organizational and production, which contain two or more parties. However, the center, which, as a rule, makes up the coordination functions, simultaneously make decisions on the use of system-wide resources and takes over the choice of the part of operating influences, and thereby "helps" the subdivisions. In these terms the center and the environment do not share the named functions in practice. The systems analysis of the management tasks requires the specified separation, because the setting for and methods for solving the coordination problems and problems of selection of "own" variables is different. Then we methodically distinguish the coordination function, without forgetting about the second component of decisions of the center.
Let's consider the features of coordination of activities for the business structures and corporate structures in the planned and market economies. If the administrative coordination mechanism is implemented in the organizational system and, if the task of the substantiation of planned decisions (optimization) comes to the forefront, and any planned decision is easy coordinated, due to the rigidity of administrative management, then it means we are dealing with the Planned Economies.
From the standpoint of formal business structure controllability there is no alternative to the mechanism of the planned economy at the intrafirm-level. By reducing the role of the active elements of the economy to the performing activities, the coordinating authority receives the clear criteria of decisions coordinating. In this case, however, the issues of the decisions optimality recede into the second (rear) plan. The subsystems of the planned economy -business structure -due to the high fines and poor motivation are not interested in the objective information support of decisions: they hide their reserves and production capabilities.
If within the same system the effective initiative decisions (decision from the bottom) are not supported from the top, their acceptance and coordination are hardly possible.
The modeling of executors' economic behavior within the stimulating environments has been viewed in the preprint of N.M. Oskorbin and A.I. Miller. The work suggests the basic model of the Executor's stimulating, which takes into account his interests 2 1 2 ( , ) f x x and interests of the Center 1 1 2 ( , )
where 1 x -is the premium (bonus) amount paid by the center to the Executor 1 ( 0); x ≥ 2 x -is the activity level of the Executor, i.e. the volume of production for the planned period, limited above by the Δ -is a marginal level (
-is a function of additional costs of the Executor that satisfies the following terms: (0) 0; 0; 0 φ φ φ ′ ′ ′ = ≥ ≥ ; С -profit from the sale of a product unit. We have studied the decisions of the game, in cases where the center has the first move (mechanisms М-1, М-2) of both in the conditions of certainty and when he knows only the estimates:
The general principles for managing the Executors' activities in the social and economic systems are studied; the new variants of stimulating models are suggested.
Let us consider the problems of the practical application of executors stimulating models and the methodological approaches to their structural and parametric identification in adjusting and performing the planned tasks by the executors. The structure identification provides for the allocation of the interconnected decision-making models systems, and parametric identification includes the methods to substantiate the kind of particular models and to determine their numerical characteristics.
www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 The structural identification of the staff stimulating models we will conduct using the decomposition approach inIt is also necessary to highlight the circumstance that the price of consumed resources (metal, plastic, electricity) is very dynamic. When developing the model it is necessary to include an additional module, which takes into account the changes in prices of those kinds of resources and allows you to operatively calculate the possible extra costs of such changes.
Further on the basis of the information collected it's necessary to formulate the main technological problems, the solution of which is supposed to carry out by the model construction. In this list can be included the following possibilities:
• animation of electricity consumption by the production equipments in operating mode;
• animation of consumption of other material resources by the production equipments;
• evaluation of time of non-forced outages and breaks in the equipment operation, due to the technological process;
• animation of labor productivity of the worker and collective of production as a whole separately for any length of time;
• evaluation of production costs in the itemized section for any time intervals (or at specified options production volume).
These problems define the logic of the simulation model construction and allow forming the lists of its input and outputting parameters. It is necessary to take into account the fact that the detail of the model should be at a fairly high level. However, there will be a certain number of assumptions therein, without which the model construction can be highly time-consuming. All those aspects are important, but not decisive with respect to this type of production, since they do not affect the essence of technological process. In order to compensate for the lack of performance the allocation of a part of the model functions in a separate computer program can be used, apart from the usual enlargement of model details in such cases. In this case, the model accuracy improving is achieved, by the collection of statistical data, and the subsequent input of corrective parameters in the simulation model.
In order to simulate the selected production it's necessary to expand the functionality of a model created and to go beyond the discrete-event simulation, for example, to set a complex and non-trivial behavior of the model's objects using the Statecharts.
According to the object-oriented modeling methodology, first of all you should develop the so-called "class of machine", allowing you to simulate the operation of all types of equipment, involved in the production. Next, you shall enter a list of variables, input and output parameters for each type of equipment, involved in the production process.
Conclusion
Thus, the main purpose -is to ensure that the simulation model will not lose its adequacy and realistically reflect the ongoing production processes. It is necessary to confirm by the coincidence of respective practical data and data, which will be obtained during the production simulation of specific products. Further, it is necessary to make appropriate adjustments in the simulation model, and to correct any inaccuracies identified during the model launching for performance in various modes.
The simulation model can become accessible to a wide range of people in the case when the simulation results are in layman's terms presented in the form of graphs, figures, diagrams, which reflect the answers to the questions of specialists on this type of production. The analysis of model can be made by those specialists in order to substantiate the management, design, and technological decisions for the production business processes and the choice of strategic and current decisions at improving the management business processes.
